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Abstracts
Title of Research paper:

Dry Bulk Carrier Demolition
Market Forecast and Analysis
M.Sc.

Degree:

As the relative market of international shipping market, the developments of
demolition market changes also affect the shipping enterprise management decision
adjustment. Therefore, the demolition market regularity and development undertake
an analysis to the enterprise with high efficiency.

With the growth of world economy and the rapid development of marine industry,
every year ship scrapping volume will continue to increase. The present world
merchantman gross to exceed 1.41 billion tons deadweight, discarded each year
capacity of up to 40 million DWT, this paper focuses on the world dry bulk carrier
demolition amount were studied, the dry bulk carrier demolition is a measure of the
volume of demolition market is booming main index, also reflect the important sign
of demolition market changes.

The purpose of this study is to find out the world dry bulk cargo shipping quantity
forecast and its influencing factors. For this purpose, firstly this paper for dry bulk
carrier and ship-breaking capacity was introduced, presented a description of dry
bulk carrier scrapping quantity fluctuation of six kinds of wave parameters, and
qualitatively describes the effects factors of scrapping volume; Secondly, for
scrapping market regularity analysis. In view of the demolition market rule, be
considered as the six wave parameters influencing factors, using the mathematical
model of comprehensive quantitative analysis; then, this paper uses the BP neural
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network to establish the prediction model of the world dry bulk carrier scrapping
volume. Finally, based on the1989 to 2011 data for future bulk carrier scrapping
volume undertook forecasting, offering a few opinions and proposals to the
demolition industry development.

This paper studies based on large span bulk carrier scrapping quantity statistics, on
the world dry bulk carrier ship-braking volume fluctuations of forecast and analysis,
understand the current demolition market development and the future development
trend of a period of time. This is helpful for enterprises to understand the demolition
market, enhance enterprise competition ability; and to some extent, make up for the
domestic demolition market in the blank of the study, for future related research has
provided useful reference.
KEYWORDS: Dry bulk carrier demolition market, scrapping volume, BP neural
network, MATLAB
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Chapter 1 Introduction

1.1 Background

Shipbreaking refers to whether at the beach, pier, dry docks, or in the ship-breaking
bench will destroy the old hull abandoned or process, which belongs to the terminal
of the shipbuilding industry. Shipbuilding -- shipping -- Shipbreaking industry is a
complete industrial chain. Compared to the shipbuilding, ship-breaking industry
scale as well as in the world economy created by the GDP is a drop in the bucket.
But any vessel end will lie in the ship factory was dismantled. Therefore, all the ships
will be built now, after several years will be scrapped.

In the current world financial crisis, the world shipping market downturn will last for
a long time, and now the owners will be more and more hope to bring some old ship
demolitions, to reduce the cost, adjust their own capacity, and complete fleet renewal.
Maritime Committee is planning to accelerate pushing member ship owner to
shipbreaking, for responding to climate change and the economic crisis of two big
questions. Studies have estimated, as of 2014, the global new shipbuilding orders,25%
will be used to replace the old ship, then there will be 4,300 ships were disassembled,
it is rare opportunity demolition industry, is also the owner of the shipping in the
future market to determine the critical moment.

According to Clarkson data, before March, 2012 world shipbreaking capacity of 188
ships totaling 9.23 million DWT. The dry bulk carrier dismantling for the 83 ships,
up to 4.59 million DWT compared to the 2011 in the first three months of 36.69%,
27.76% in growth. In 2012, the world dry bulk carrier demolition market in the first
quarter reflects the relatively strong growth. Braemar Seascope research director
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Mark Williams says,’ if the 2012 macroeconomic situation continued to dark, if the
shipbreaking prices remain high this year recently, the scrapping volume can easily
exceed the ship dismantling the peak year of 1985’. Visible, the current downturn in
the shipping market will undoubtedly prompted the demolition market goes high, dry
bulk market capacity adjustments became the demolition market as a new growth
point.

In summary, the present shipping market trough created the Shipbreaking industry's
rapid development, to the owners, shipbreaking enterprise and even a country's
demolition industry, for scrapping market present situation, the research on
demolition market’s future development forecast and its fluctuation analysis are of
positive significance.

1.2 Relevant literature analysis.

In a long time, shipping market is one of research priorities that the domestic and
foreign scholars focus on, but as the related market, few people have studied on the
demolition market. A large number of data processing for the laws of objective
events, and the development and wide application of computer technology, allowing
the larger market prediction becomes possible.

Xu Ming, Lin Lei in the world scrapping volume change factor analysis and the
future forecast, put forward the four main factors to affect the world demolition
market changes ( shipbuilding and ship age on the effects of the amount of scrapping,
shipping market degree for scrapping effect of volume, the price of scrapping volume
effects, policies and other factors on demolition market effect of volume ) were
analyzed, and the construction of a simple regression model over the next few years
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the market forecast.

Li Heng in the shipbuilding market regularity analysis and development research
presented in new shipbuilding quantity with the new vessel price increased, while the
ship scrapped rate and scrapping price change in the same direction, in the other
conditions remain unchanged, when the price rises, more ships into the demolition
market. On the other hand, the ship dismantling rate and shipping market conditions
closely related, in the boom shipping market, the owner will be through the ship
repair and other means to try to extend the service life of the old ship, thereby
allowing the ship to reduce the number of dismantling. Sabine Knapp, Shashi N.
Kumar, Anna Bobo Remijn, in Econometric analysis of the ship in demolition
markets give the shipbreaking rate formula from the ship, ship construction, ship age,
ship tonnage and other aspects are analyzed. By using the econometric models and
29 years of data set provides a comprehensive ship demolition market dynamics and
interpretation of empirical support trend.

He Yingjie, Gong Xiaoxing, Lv Jing in the Baltic dry bulk freight index volatility for
the study, using the GARCH model from BDI and BPI daily return series statistical
characteristic, according to the daily return series heavy tail feature, apply to t
distributions of stochastic volatility model, and using Gibbs sampling based on
Bayesian analysis software Winbugs, the model parameters are estimated by
comparing the estimates of BDI and BPI yield on stochastic volatility model
parameters, from the market maturity, volatility persistence and noise trading activity
and analysis of the Baltic Capesize and Panamax ship’s Baltic Dry Index volatility.
Yang Hualong, Liu Jinxia, Fan Yonghui is also in the Baltic dry bulk freight index
volatility of a built in this paper based on the generalized autoregressive conditional
heteroskedasticity ( GARCH ) price index fluctuation model. Select four kinds of
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ships of the Baltic Dry Index BDI, BPI, BHI, and BSI as the research sample data.
Use the EVIEVS software to analyses the sample data statistical characteristics and
ARCH effect on inspection, setting up GARCH (1, 1) model for the four types of
vessels.

Ding Min, in the shipbuilding market analysis of Chinese shipbuilding enterprises,
from production capacity, the shipbuilding market demand for ships, shipbuilding
market price in areas such as analysis of Chinese shipbuilding market current
situation, and put forward suggestions for the development of Chinese shipbuilding
industry. Zhao Yan, in shipping market price fluctuations on shipbuilding market
research in the paper, based on the market characteristic, market trends and the status
quo, the qualitative analysis of the freight rate of market of shipping and shipbuilding
market regularity and relationship. Using the ARMA model in Econometrics and the
combination of the time series ARMA model on shipping market price index and
shipbuilding market turnover and boat price fluctuations were quantitative time
series analysis, study its regularity, and respectively for dry bulk carrier, containers
and oil tanker market is studied. Through the co-integration theory and VEC model
on freight rate index and shipbuilding market long-term dynamic and short term
fluctuation analysis, reveals the mutual influence between them relation. Li Enlin,
gray prediction method is applied in the paper, effects of secondhand ship price of
many factors, the regression model to predict the trend of the future, in a longer time
series, secondhand ship price changes with strong regularity, which meets the use
GM ( 1, 1) model and used to predict the basic require that the article based on the
grey prediction theory secondhand ship price GM ( 1, 1) model, and the model of
secondhand ship price trend simulation and prediction proved, GM ( 1, 1) model for
predicting the future trend of secondhand ship price, and after inspection, has higher
forecasting precision.
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Li Jianhua, based on the BP neural network vessel price index prediction research in
the use of MATLAB BP neural network on international dry bulk shipping market
demand, supply especially second-hand ship supply and demand, the impact of
second-hand vessel price factors, vessel price index and the evolution of its internal
rules to conduct in-depth analysis, the macroscopic grasp of market of shipping of
dry bulk cargo, bulk cargo vessel price trend laid the foundation. Then this paper
analyzes the vessel price index calculation method and its historical evolution, the
vessel price index the characteristics and nature of make a comprehensive
introduction and analysis.

Lawrence R. Klein, in econometric research method on the basis of the econometrics
explains and illustrates the principles of econometrics. Hong Yongsen, in the
economics status, roles and limitations of a given step of four steps: collecting data
and experience characteristics, establish economic theory or model, empirical test,
usage, elaborated by the economic data of an experimental and economic structure
transformation in econometric analysis limitations. Li Zinai, Liu Yaqing, in the
modern econometrics model system analysis of the modern econometrics model
system the system analysis, the time series econometric issues are explained in detail.
Liao Xinkai, Zhao Bo, in the Shipbreaking industry supply chain financing channel
of this paper is focused on analyzing the Shipbreaking industry current situation,
considering the problems of capital occupation high characteristic, in recent years
with the increasingly mature and improve the commodity financing mode, the supply
chain financing is a new business of the basic mode of operation, risk control and
advantage in detail, points out that supply chain financing is the financing of industry
of new and effective way for shipment.
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Deng Lifeng, the demolition Market Research on the market in the scrap to price,
shipping price and other factors to do the research on financial crisis, after the
demolition market put forward to answer a proposal. Bai Xuemei, ship-breaking
industry still brilliant in an article on the main board of the market situation is
analyzed, and the future of the shipping industry has made qualitative prediction. Yan
Heming, Circular economy and sustainable development of shipping industry,
dismantling of the ship is a ship abandoned after reducing the pollution to the
environment, recycling resources and products, waste, recycling production activities.
The international shipbreaking industry called" ship-recycling industry", its resource
of environmental protection industry.

Liang Peng in the world dry bulk carrier scrapping quantity fluctuation and forecast
of study, research based on long span bulk carrier shipbreaking quantity statistical
data, on the world dry bulk carrier shipbreaking volume fluctuations of system
analysis and prediction. Ren Xinyuan use economic and econometric methods to
establish a model to predict the price level, price index has directly related to the
world trade volume, the world gross tonnage of ships, shipping, and the world total
export, the new shipbuilding tonnage. Professor Sdtsolakis in its" secondhand ship
price economic model", through a variety of data ship survey, using structural
equation model and the theory of vector auto regression model two kinds of
econometric methods, on the second-hand cargo ship prices are studied, draw the
structure equation model in policy evaluation and economic forecasting but better
effect. Wang Jianhua in" Panamax shipping market price fluctuation analysis with
VAR model", using quantitative vector autoregressive ( VAR ) model, simulates the
Panamax price level fluctuation trend, reach Panamax ship lease rent and its index,
secondhand ship price to form bidirectional GRANGER causality, and international
crude oil price, steel production is not GRANGER causality.
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The above literature on demolition market and other related markets in quantitative,
qualitative provides me with many existing research results and analysis methods,
but no dry bulk carrier demolition market forecast and analysis of the literature.
Therefore, this article intends to use quantitative methods to forecast and analyses on
the dry bulk demolition market development.

1.3 Related work

This paper based on the annual dry bulk carrier demolition market’s scrapping
volume as the research object, the use of MATLAB7.0’s BP neural network the focus
on future shipbreaking forecast analysis. Use BP neural network model to predict the
amount of scrapping volume, for scrapping volume change curve is associated with
many factors related to the nonlinear curve, and the method of BP neural network has
strong nonlinear simulation, self-organization, self-learning ability, can very well
understand the inherent law of development of things, can better grasp the data trend
of development, achieve a better prediction result. In this paper, all the works are
analyzing from the qualitative and quantitative two aspects, qualitative aspects of the
demolition from the characteristics of the market, current situation, development
trend analysis to elaborate, and the scrapping market development of the market
volatility are summarized, with a general understanding of shipping market, doing
more in-depth analysis on the shipping market, because the developments of the
market of shipping affect the demolition market trend. Quantitative aspects, first
introduced the scrapping volume forecast method, followed by the use of dry bulk
carrier shipbreaking market related factors: shipping market (dry bulk carrier fleet,
trade volume), the new ship market (new vessel order quantity, delivery of new
vessels volume), BDI index, secondhand ship price index, establishing the BP nerve
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network model, by this way analysis and prediction of enhanced the applicability of
the method, has a certain practical value.
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Chapter 2 Dry Bulk Carrier Demolition Market Overview

2.1 Dry Bulk Carrier and the Supply Overview

Dry bulk carrier is devoted to carrying powdered, granular, massive non packaging
bulk cargo transport ship, including general bulk carrier, exclusive bulk carrier,
dual-purpose bulk carrier and special bulk carrier. Dry bulk carrier, oil tanker and
container ship undertakes 85%-90% cargo transport in the world. Therefore, dry bulk
carrier is one of the main transport ships. In 2011, dry bulk carrier gross tonnage is
536.1 million DWT, accounts for the total tonnage of 37.95% merchant ships. There
are three Common dry bulk carrier classifications, while the most common
classification methods according to the load weight classification. The detail fleet
information is shown in AppendixⅠ.

1．Capesize Bulker
Capesize Bulker refers to the ocean voyage through Cape of Good Hope or South
America, where has the most inclement weather, The total carrying capacity of 100
thousand tons deadweight and above, the width of the ship generally above 32.5
meters, depth of more than 10.5 meters, currently the world's largest Capesize Bulker
load of 300 thousand tons, this volume is too large to through the Suez River and the
Panama Canal, only to bypass Cape of Good Hope, due to the recent Suez Canal
Authority has relaxed through the canal ship draft limitation, this ship may be loaded
through the canal.

Capesize Bulker is mainly responsible for the long distance of iron ore and coal
transport task at sea. In the early 1990s, the 16-18million tons deadweight Capesize
Bulker has now developed to the more than 200 thousand tons. For long distance
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transportation, Capesize Bulker due to lower transportation costs, economic benefits
is obvious, is widely used in the world long distance coal, iron ore transportation.
Europe, Japan, 45% coal imports from North America by Capesize Bulker transport,
Japan, Europe and the Far East from the Australian coal imports by Capesize Bulker
transmission accounted for 46%. The total Capesize bulk carriers are 1399 ships,
totaling 254.75 million DWT, increasing 16.58%, 17.84%, compared with the same
period in 2011.

2．Panamax bulk carrier
Panamax bulk carrier, weight of load in the 6-9 million deadweight tons, draft in 13
meters of bulk carrier, the ship from the Panama Canal to the Pacific, the best
cost-effective ship, its share of grain transport of goods more than 45%, have been
widely applied in transportation in the ore, coal, grain, fertilizer and other products.
With the Panama Canal widening, the tonnage of Panamax bulk carrier into an
upward trend. The total Panamax bulk carriers are 2084 ships, totaling 159.64
million DWT, increasing 12.95%, 14.79%, compared with the same period in 2011.

3．Handymax Bulk Carrier
Handymax Bulk Carrier, wherein Handymax Bulk carrier is defined as the total load
of 4-4.7 million deadweight tons of dry bulk cargo, transportation distance is short,
the draft11.5m. Handymax Bulk Carrier to transport small volume bulk goods,
mainly for the grain. Compared with Capesize Bulker and Panamax bulk carrier,
Handymax Bulk Carrier’s transport distance is shorter, but its deadweight tonnage is
small, shallow draft, has low requirement on the port, canal, channel, and the
operation is convenient and flexible, suitable for less developed countries and
regions such as Asia, Eastern Europe and South America economy. Because of its
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wide applicability, it also occupies a space in world fleet. The total Handymax bulk
carriers are 2522 ships, totaling 129.66 million DWT, increasing 13.65%, 15.67%,
compared with the same period in 2011.

4．Handysize bulk carrier
Handysize bulk carrier is the dry bulk cargo ship navigable in St. Lawrence waterway,
and 5 lakes in U.S, weight of load in the 2-3.5 million tons, draft10m. Handysize
bulk carrier has good economy and applicability, very few restrictions on low
clearance bridge, offshore and draft port restrictions, can adapt to near ocean
shipping. Therefore Handysize Bulk Carrier has indispensable place in the world
shipping market, with a large dry bulk carriers are formed between the
complementary. The total Handysize bulk carriers are 3062 ships, totaling 85.19
million DWT, increasing 1.66%, 3.78%, compared with the same period in 2011.

2.2 Dry Bulk Carrier Demolition Market Situation and Development Trend

Scrapping is the terminals of the shipbuilding industry; shipbreaking quantity refers
to in order to get the Hulk renewable raw material on hull structure for dismantling
workload. Therefore, the amount of shipbreaking can be used as a measure of the
main index of whether or not the demolition market boom, but also reflect the
important sign of the demolition market changes.

The international financial crisis led to the shipping market in the doldrums, freight
and charter costs decline, and shipowner reduces fleet capacity for the cost pressure.
Some old ships which used to serve the shipping market before the financial crisis
had been sent to the demolition market; some shipowners stop short of old ships
refitting business, and send them to dismantle. Nowadays, more and more bulkers,
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container ships and tankers are been dismantled.

Global shipbreaking factory mainly concentrated in Bangladesh, India, China and
Pakistan, these four Asian countries shipbreaking tonnage every year equivalent to
85% of world shipbreaking tonnage gross, and part of shipbreaking factory are
settled in the Mediterranean region and Eurasian at the junction of Turkey. Due to
high cost of the implementation of EU environmental and ecological protection
standards, most of Europe's shipbreaking factory continues to shrink. The center of
the demolition market has shifted from Europe to Asia, for the weak ecological
environment protection and safety regulations, cheap labor force, and the strong
demand of steel. So the scrapping factory scale will continue to develop.

According to Clarkson data, by the March of 2012, 302 vessels were dismantled
totaling 14.1 million DWT globally, compared with the same period in 2011, its
growth of 28.5%, 36.1%, of which Bangladesh shipbreaking capacity of 34ships
totaling 1.87 million DWT, grow 64.7%, 32.6%; India Shipbreaking volume for154
vessels totaling 5.92 million DWT, grow 29.2%,45.6%; Pakistan Shipbreaking
volume were 27ships at 2.53 million DWT, grow 44.5%,76.1%; China scrapping
volume were 59ships of 3.04 million DWT, grow 22%, -3.2%. Visible, demolition
market will show growing trend in 2012.

2.3 Characteristics of demolition market

Secondhand ship and ship dismantling are all a kind of means of adjustable fleet
structure and transport capacity. Therefore on the ship side, there is no obvious
difference and boundary between the secondhand ship and ship dismantling. So the
decision is made by owner according to the shipping market, shipping market
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outlook, combined with its own operating conditions into consideration, whether to
make its old ship as second-hand ships sold to other owners, or send the old ship to
scrapping factory.

In general, from the owner side, when shipping market is prosperity, all kinds of
ships' new vessel price and secondhand ships' price will rise sharply, the owner
would like to put some of their ships which approach or exceed their service life and
should be scrapped into the shipping market to prolong its using period and continue
to operate; take some unused old ships into a full-scale overhaul or converted, then
back into operational use or sold on the market as a second-hand ship in order to
obtain economic benefits. Conversely, in the depressed shipping market, the owner
will speed up the old ships' scrapped rate, bring forward to dismantle the lay-off
ships in order to ease the excess capacity, adjust the structure of fleet.

In the demolition market's perspective, the influence factors of scrapping volume are
mainly from two aspects. One is the Hulk price, based on the statistics of the 2009 to
2011 monthly shipbreaking quantity and the price, when the price falls, scrapping
volume increases; the Hulk price rises, scrapping volume fell. Two is the Hulk itself
value factor:
(1) The light displacement tonnage of the Hulk, which is the displacement of the
unload ship. Light displacement tonnage is calculated based on ship stability,
cement and other non-metallic must be deducted from. The bigger the light
tonnage is, the higher rate of the thick plate can get from the hulk.
(2) The age of vessel, hull's corrosion degree and the age of vessel has a direct
relationship. Sailing in Western Europe or North America area, the ship's
corrosion weight of 0.7-0. 9mm every 10 years. While sailing in the Pacific or in
the Central American region, the ship's corrosion weight of 1.3-1. 5mm every 10
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years. The higher the hull corrosion degree, the less the steel can get from the
hulk.
(3) The ship's type, tanker can provide steel rate for 85%-90%, bulk carrier can
provide 80%-85% of the steel from the hulk. Refrigerated ship can get 70%-80%.
(4) The material of main engine, auxiliary engine, crane, propeller and so on.

Demolition market is the important relative market of regulation of shipping market's
excess transport capacity, resulting in the ship dismantling factors have boat‘s age,
structure of the fleet, fleet supply demand relations, shipping market situation. These
factors have a direct impact on the demolition market and Hulk's prices, while the
old ship market has also influenced the demolition market, so the demolition market
is influenced by all these factors combined.

2.4 General Understanding on Demolition Market

In 2010, there was a brief recovery in the shipping market, the owners has economic
recovery expectations, and slow down the process of the demolition plans, so that
China ship dismantling slashed to about 1.8 million light ton. In the European debt
crisis, global shipping industry once again fell into a trough in 2011, the ship
dismantling volume growth of 25%.

From look on whole picture, in recent years the demolition industry faces a lot of
good opportunities. Demolition market is facing many advantages including: the
acceleration of retiring the old transport vessel and single hull tanker, the
overcapacity of the fleet, the large demand gap of the scrap iron and steel, the
energy-saving emission reduction efforts continue to increase, the iron and steel
industry structural adjustment and so on.
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According to dialectical materialism, everything in the world has its own
development and change, the demolition market change is no exception. Although
the demolition market is changeable with many influencing factors doesn't mean that
there is no change rule, it just cannot be fully grasp the rule so far. The world
demolition market changes have their own characteristics, which is nonlinear and
repeatability.

2.4.1 Nonlinear

In the demolition market, the single factor and the demolition market fluctuations of
the relationships are usually is not a simple linear relation, the correlation coefficient
size and polarity are change. In addition, many factors influence on market change, is
affecting each other, and each element before also has primary and secondary
relations. Therefore, there exists certain complex nonlinear relationship between the
factors and scrapping amount.

2.4.2 Repeatability

In different period, various factors to influence the amount of shipbreaking quantity
on the effect are also different. Even though the same factors have similar changes,
have different effects on scrapping volume. Mark Twain has a famous remark:
history doesn't repeat, but rhyme. Used here seems appropriate, although the
demolition market development will not repeat, but there are certain rules can be
found.
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Chapter 3 Analysis and Evaluation of Influence Factors on Scrapping Volume

In the demolition market, the transaction object is the hulk needs dismantled. The
seller, those international shipping company or individual ship owners, determined
the scrapping volume. Demolition is the main ways to let the old ship retired,
completing the fleet renewal in the economic downturn, alleviate the pressure of
shipping market.

There are many factors influence of dry bulk carriers scrapping volume, but in
general is necessarily positive factors make the shipbreaking quantity fluctuation
trend upward, negative factors on decline, culminating in the various influencing
factors of force, resulting in dry bulk carries shipbreaking volume changes. After
summarized the might of dry bulk carrier scrapping quantity fluctuation influence
factors in this article, the main influence factors are being classified

into the

shipping market ( dry bulk trade volume, dry bulk carrier fleet ), the new ship market
(the order quantity, delivery volume ), BDI index, secondhand ship market ( vessel
price index ) , and the analysis were carried out. The text mainly focuses on
scrapping volume analysis, using Clarkson data from 1989 to 2011 of the annual
history scrapping volume, to predict the future analysis of demolition market. In the
following text, i will have exhaustive discussion on the influencing factors of market.
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3.1 Shipping Market

3.1.1 Dry Bulk Trade Volume

Overview 1989-2011 annual global dry bulk trade volume as shown in Figure 1, it is
visible that world dry bulk trade by sea grows 2.9% per year on average, overall
show growth trend. In 1991 and 2009 dropped apparently, main reason is that during
the 1991 of the Gulf War on the influence of shipping market to dray bulk cargo
supply fell sharply; in 2009 by the impact of the international financial crisis, the
shipping amount to produce bigger negative effect. In 1998, suffer the effect of Asian
banking crisis, the International dry bulk trade volume of shipping quantity slightly
down. In addition to this, in 24 years of development time, the international dry bulk
shipping quantity from 1989 at 24.19 billion tons to firm up to 2011 at 59.83 billion
tons. In the international dry bulk shipping market, the demand of iron ore, coal, and
grain is the major part of international dry bulk cargo trade, accounting for about 60%
of the total. Shipping market is the derived market of international trade, and the
growth of the world economy speed directly affects the development of world trade,
therefore, iron ore, coal, grain trade take a very important position in world economy
and trade and the international shipping market. Visible dry bulk trade volume
changes affect the change of shipping market, then influence the dry bulk carrier
demolition market. Because that shipping market is about the demand and supply,
with the high demand of the trade volume that the ship owner will keep all their ships
in service so the demolition market will go down; the demoliton may grow when the
trade volume decline.
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Figure 1 1989-2011World Dry Bulk Seaborne Trade (million tons)
Source: Clarkson Date 2012-04-13_upload_7255170_sro_section3_spring2012

（1）Iron Ore Trade
Iron ore cargo were mainly affected by the world industrial country's iron and steel
industry development, the world steel industry is the most directly, and the most
fundamental factors of iron ore production and trade quantity. In the nearly 10 years,
the world steel industry obtained great progress, and become a global economic
growth momentum. According to Clarkson dry bulk market statistical data shows,
2002 -2011 year the international iron ore trade (Table 1) sustained growth. The
main reason is affected by the rapid rise of emerging countries, driven by the rapid
economic development. The large demand of iron and steel make the iron ore trade at
sea raises considerably. At present the export of iron ore main countries are Australia,
Brazil, India, Peru, Canada and South Africa, and the iron ore import country is very
much, so the cargo flow is very complex, but in recent years situation, iron ore
mainly to China, the European Union, Japan and South Korea and other (Table2,
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Figure 2). Visible, the international iron ore shipping volume will continue to
increase.

The international iron ore shipping market in general can be roughly divided into
cross the Atlantic market, the Atlantic to the Pacific market. Cross market of the
Atlantic iron ore flows mainly from Canada to European transport, the the Atlantic
market direction is from Australia to China, India, Japan and other countries and
regions of the transport.
Table 1 World Iron Ore Trade (Million tonnes)
World Iron Ore Trade(Million tonnes)
Year

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Volume 483

517

594

664

716

779

841

898

992

1053

Source: Clarkson Date Dry Bulk Trade Outlook March, 2012 Volume 18, No.3

Table 2 The main importing iron ore imports（million tonnes）
Europe

China

Japan

Korea

2004

125.8

204.7

134.9

44.2

2005

129.2

270.6

132.3

43.5

2006

133.2

318.9

134.3

43.9

2007

130.8

377.1

138.9

46.2

2008

126.9

435.9

140.4

49.3

2009

74.9

614.6

105.5

42.1

2010

111.2

602.6

134.3

56.3

2011

107.5

665.4

128.5

64.9

Source: Clarkson Date Dry Bulk Trade Outlook March, 2012 Volume 18, No.3
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Figure 2 1997-2012（prediction）Iron Ore Seaborne Trade
Source: Clarkson Date Dry Bulk Trade Outlook March, 2012 Volume 18, No.3

（2）Coal Trade
Coal includes power coal and coking coal. Power coal shipment demand mainly from
the energy consumption and the production of electricity, and coking coal shipment
demand is mainly from the production of iron and steel. According to the Clarkson
coal trade traffic statistical data shows, from 2002 to 2011, the coal trade volume
increased steadily (Table 3). The coking coal shipment capacities from 1997 to 2011
have an obvious fluctuation, but in 2010 has a large increase (Figure 3). Power coal
trade capacity from 1997 to 2011 maintained steady growth (Figure 4).
Table 3 World Coal Trade
World Coal Trade(Million tonnes)
Year

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Volume 559

601

642

672

703

752

777

778

898

938

Source: Clarkson Date Dry Bulk Trade Outlook March, 2012 Volume 18, No.3
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Figure 3 1997-2012（Prediction) Coking Coal Trade
Source: Clarkson Date Dry Bulk Trade Outlook March, 2012 Volume 18, No.3

Figure 4 1997-2012（Prediction) Steam Coal Trade
Source: Clarkson Date Dry Bulk Trade Outlook March, 2012 Volume 18, No.3
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International coal trade market in general can be divided into the Atlantic market,
India market and the market of Pacific Ocean. The Atlantic market flow of goods is
mainly from Australia to China and Japan, the United States east coast via the
Panama Canal across the Pacific to japan. The Atlantic market flow of goods is from
the east coast of the United States across the Atlantic to Western Europe, south east
coast around Cape of Good Hope along the west coast of Africa to the north in
Western Europe. India Ocean is the main market in Australia to Western Europe,
South Africa, South Korea and China to Japan and India to China.

（3）Grains Trade
In these three types of bulk cargo shipping market, the shipping of grain demand
variation is the most stable one. The major importing countries are countries of Asia
and Africa, exporting mainly the United States, European Union, Argentina and
Canada etc. According to the Clarkson grain seaborne trade from 2002 to 2011
statistical data display at Table 4, grain shipping volume to maintain the steady trend,
9 years changes in volume of 21.8% growth.
Table 4 World Grains Trade
World Grains Trade(Million Tonnes)
Year

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Volume 269

265

273

273

290

302

323

317

338

344

Source: Clarkson Date Dry Bulk Trade Outlook March, 2012 Volume 18, No.3
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3.1.2 International Dry Bulk Transport Supply

According to the international dry bulk carrier classification mainly includes
Panamax, Capesize and Handysize Handymax. According to Clarkson data of dry
bulk fleet in March.2012, each ship proportion as shown in figure 5. The detail
information is also shows in the Appendix Ⅰ.

Mar. 2012 Bulkcarrier distribution
panamax

capesize

handymax

handysize

23%

34%

15%
28%

Figure 5 Bulk Carrier Distribution in Mar. 2012
Source: Clarkson SIN 2005 Time Series

In the world dry bulk fleet, of which there are 2042 ships more than 20 years old
with totaling 98.13 billion DWT, accounted for 22.6%, 15.7% of the total fleet, and
the vessel in 10-19 years old count 2146 vessels totaling 148.19 billion DWT, share
23.7%, 23.6%. Visibly, the fleet structure of the older ships is large, predicted
subsequent hulks quantity will also increase in the future.
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3.2 New Ship Market

The new ship market is shipping market's supply source, when shipping market
prosperity, the new boat market demand increases, the ship prices will rise, costs of
shipping enterprises to purchase new boat will also rise, on the contrary, as the ship
price fell, the enterprise purchases new ship cost will be reduced greatly. But in the
ship price is often a time of shipping market downturn and slack. The new boat plans
can adjust the fleet structure, so new ship market situation affects the fleet structure
also means that affect the demolition market trend. From 1989 to 2011, the new ship
orders and deliveries as shown in table 5:
Table 5 1989-2011 New Vessel Order Quantity, Delivery Of New Vessels Volume
（million DWT）
Year

Order

Deliveries

Year

Order

Deliveries

1989

8.68

7.04

2001

35.67

20.65

1990

13.42

10.04

2002

23.93

14.34

1991

10

5.61

2003

31.93

11.62

1992

17.08

4.7

2004

55.82

19.67

1993

16.71

7.94

2005

68.76

23.41

1994

24.94

12.1

2006

75.61

25.82

1995

29.42

15.47

2007

105.04

24.88

1996

34.86

17.5

2008

245.13

24.47

1997

29.52

18.7

2009

321.79

43.09

1998

26.15

11.78

2010

303.07

80.17

1999

23.92

12.57

2011

299.49

98.4

2000

33.76

13.3

Source: Clarkson Database 2012-04-13_upload_7255170_sro_section3_spring2012
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3.2.1 New Ship Order

The new ship orders is a measure of shipping market trend indicator, in general,
when shipping market continued to boom, new vessel order quantity will increase,
while the owner will also have the old ship for dismantling. From 1989 to 2011, the
history order quantity ( Figure 6) shows, since entering in 2004, the shipping market
prosperity prompted a large amount of new vessel order.

Order(million DWT)
350
300
250
200
150

order(million DWT)

100
50
0

Figure 6 1989-2011Oderbook of Dry Bulk Carrier
Source: Clarkson Database 2012-04-13_upload_7255170_sro_section3_spring2012

3.2.2 New Ship Delivery

As the order quantity is the owner of shipping judge on the future market trend, the
new ship delivery is to adjust the existing fleet structure; it can determine the old ship
was entered into the secondhand ship market or the demolition market. Therefore,
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historical the new ship delivery volume can be used as one of the factors influence on
demolition market. According to the Clarkson data shows, in 2011, delivery of new
vessels of 1181 ships totaling 98.4 million of DWT, increasing 16.0% and
18.5%over 2010. Visibly, in enter the last shipping boom, a large amount of new
vessel order was completed in 2011, the shipping trough delivered a large number of
new ships will undoubtedly make the shipping market of dry bulk cargo transport
capacity is surplus, while the joining of the new ship promoted on the scrapping
volume or idle vessels growth in order to ease the situation of excess capacity.

3.3 BDI Index

The Baltic Dry bulk cargo Index (abbreviation BDI), is the shipping economic
indicators, it contains the dry bulk shipping volume change, from the Baltic
Exchange released. The Baltic Exchange is the world's first and oldest shipping
market. BDI is composed of several major routes spot rate weighted, is reflected in
the spot market, prices will affect the level of index of change. So, BDI index to
become the representative of the international dry bulk shipping market barometer.

This paper collected BDI annual average index and the dry bulk carrier scrapping
quantity data from 1989 to 2011 (BFI was used before 1999) as shown in table 6.
Because of the large value difference between BDI index and scrapping volume, the
data are normalized to numerical unity to between 0-1, drawing diagram shown in
Figure 7.
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Table 6 1989-2011BDI Index and Dry Bulk Carrier Demolitions (NO.)
Year

BDI

Demolitions

Year

BDI

Demolitions

1989

1551.3

35

2001

1217

199

1990

1352

51

2002

1174

150

1991

1600.3

35

2003

2618

108

1992

1204.5

63

2004

4507

14

1993

1404

75

2005

3371

23

1994

1502.3

79

2006

3296

47

1995

1972.6

40

2007

7070

18

1996

1315.8

138

2008

6428

104

1997

1316.4

165

2009

2628

276

1998

931.9

268

2010

2757

137

1999

1087

205

2011

1549

367

2000

1238.1

124

Source: Clarkson Database 2012-04-13_upload_7255170_sro_section3_spring2012
iFeng Database http://app.finance.ifeng.com/data/indu/jgzs.php?symbol=58
1.2
1
0.8
0.6

BDI
Demolitions

0.4
0.2
0

Figure 7 1989-2011BDI Index and Demolitions
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It is visible that there is a negative relation between shipbreaking volume and BDI
index. When the BDI rise, demolition declined; BDI falls, scrapping quantity rise.
So the BDI index and the scrapping volume exists correlation, and the BDI index can
be used as a scrapping volume factor.

3.4 Second-hand Vessel Market

Currently the most commonly used second-hand ship is defined as: the old ship that
the owner put the newly-built ships into operation after a certain period of time and
sold to other. Relative to the new ships, second-hand ship investment capital is little,
can quickly into the market, the advantages of easy knowledge of ship performance.
So secondhand ship market is always the shipping market weather vanes and the
barometer, is also one of the ways of adjusting the fleet structure. As the world
economy sustained and stable development, the volume of international trade
increase to promote shipping market continues to develop, make these few years of
shipping market appears of a booming phenomenon in the history, and secondhand
ship market in such market environment can determine the ship market investment
trends. The old vessel of the owner can take the following four ways: to continue the
operation, temporarily idle, sold as a second-hand ship, and sold as the hulk. The
owners can use the economic analysis method like the following formula to compare
with sold as a second-hand ship or as a hulk.
(

)

∑(

)(

)

In the formula：PN—Present value of saleing the old vessel
SN—Salvage value of vessel keep running in n years
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Yk—Gross income of the voyage
Ck—Operating expenses of the voyage

It shows that the old ship saleing strategy can be estimated, if the second-hand ship
recycling amount is larger than the ship-breaking recycling amount then put into
secondhand ship market, in the contrary, sold as a hulk for dismantling. Therefore,
secondhand ship market have a directly effect in the demolition market. This paper
collected 5-years-old second-hand dry bulk vessel price index data from Clarkson
1989-2011, its fluctuation as shown in figure 8. So, there is a negative relation
between second-hand vessel price index and scrapping volume, and can be served as
a scrapping volume factor.
450
400
350
300
250

Second-Hand Price
Index

200

Demolitions(NO.)

150
100
50
0

Figure 8 1989-2011Five-year Second-Hand Price of Dry Bulk Carrier and
Demolitions
Source: Clarkson Database 2012-04-13_upload_7255170_sro_section3_spring2012
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3.5 Summary on the Dry Bulk Carrier Demolition Market

In this paper all the factors analysis, shipping market (dry bulk trade volume, dry
bulk carrier fleet), the new ship market (the new ship orders, delivery volume), BDI
index, secondhand ship market (vessel price index) are collected as statistical data of
its influencing factors. The dry bulk trade volume, dry bulk carrier fleet, new vessel
order quantity, and delivery of new vessels have a positive correlation with scrapping
volume. Because of the influence of these factors on the global dry bulk cargo fleet
of quantity, structure, these effects is the result of increased the demolition market
base, therefore, the changes of these factors on shipbreaking volume effect is positive.
The BDI index and secondhand vessel price index negatively related to scrapping
volume. Because of these factors is effect the owner's management of the fleet and
the judgment of the future market. The BDI index rising time, means that the
prosperous shipping market, owner is willing to extend service life of the old ship, in
order to increase the market share in the shipping market. When secondhand vessel
price rises, the owner is willing to put the ship into secondhand ship market
transactions in order to obtain higher returns. All the factors on the scrapping volume
are from many sided, but the above is the most basic factors on scrapping volume
effect. So, this paper selected the dry bulk trade volume, dry bulk carrier fleet, new
vessel order quantity, and delivery of new vessels, BDI index and the secondhand
vessel price index for the demolition market influence factors.

The influence factors of comprehensive mentioned above, this article will be adopted
as the demolition market forecast data. And, the demolition market another indicator
light tons of price, admittedly, light ton price is one of the factors affecting on the
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market, but it focuses on the influence and ship-breaking companies, old ship as a
higher value of the fixed assets, its dismantling mainly depends on the shipowners
judgment on the future shipping market, and the light ton price compared with the
old ship value for owner’s influence can be ignored. Therefore, this paper won't use
light ton price this index. Now combine all the influence factors get table7.
Table 7 Factors of Demolitions Market
Year

Dry Cargo

World

Dry Bulk

Dry

Seaborne

Total

Carrier

Trade

Fleet

(million
tonnes)

Bulk

Second

BDI

Demolitio

Carrier

-Hand

Index

ns (NO.)

Order

Deliveries

Price

(million

book

(million

Index

DWT)

(million

DWT)

DWT)
1989

2419

197.8

8.68

7.04

128

1551.3

35

1990

2518

203.6

13.42

10.04

101

1352

51

1991

1585

211.3

10

5.61

129

1600.3

35

1992

2633

214.7

17.08

4.7

116

1204.5

63

1993

2702

214.9

16.71

7.94

123

1404

75

1994

2817

219.4

24.94

12.1

133

1502.3

79

1995

2996

228

29.42

15.47

134

1972.6

40

1996

3131

243.7

34.86

17.5

108

1315.8

138

1997

3330

253.7

29.52

18.7

114

1316.4

165

1998

3329

264.8

26.15

11.78

78

931.9

268

1999

3402

264.1

23.92

12.57

96

1087

205

2000

3660

266.9

33.76

13.3

95

1238.1

124

2001

3726

274.9

35.67

20.65

83

1217

199

2002

3920

286.9

23.93

14.34

89

1174

150

31

2003

4105

294.6

31.93

11.62

127

2618

108

2004

4391

301.8

55.82

19.67

186

4507

14

2005

4608

322.1

68.76

23.41

178

3371

23

2006

4864

344.5

75.61

25.82

239

3296

47

2007

5127

367.6

105.04

24.88

423

7070

18

2008

5325

391.7

245.13

24.47

151

6428

104

2009

5054

417.3

321.79

43.09

175

2628

276

2010

5661

458.5

303.07

80.17

185

2757

137

2011

5983

536.1

299.49

98.4

149

1549

367
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Chapter 4 Forecasting on Demolition Market

Artificial Neural Network, referred to as ANN is in the understanding of brain neural
network based on an artificial structure can realize some function neural network. It
is the theory of human brain neural network model, is based on the brain neural
network structure and function and the establishment of an information processing
system. It is actually made up of many simple components are connected into a
complex network, is highly nonlinear, capable of complex logic operations and the
nonlinear relationship between the realization of the system. Artificial neural
networks use the computer network system simulation of the biological neural
network a model of biological neural networks, some basic characteristics of
abstraction and modeling. Although artificial neural networks have a variety of
structures, but the most basic processing unit, artificial neurons (referred to as
neurons), are basically the same. It can be a memory (storage), treatment of certain
information, and with other neurons working in parallel. From a mathematical
perspective, these neurons of human brain cells highly abstract and simplified
structure model. In addition to the artificial neurons that basic processing unit, the
other elements of artificial neural network:
(1) The connection weights: connection weights are the role of linking the neural
networks of neurons, its value changes with each neuron connection degree change.
(2) Threshold: threshold can make the network more freedom to access to the
description of the function; its value can be constant or variable value.
(3) Excitation function: excitation function is usually nonlinear function; it is to
make the input data into output operation function.
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4.1 The Reason of Using the Artificial Neural Network

4.1.1 Characteristics of Forecasting on Demolition Market

（1）Many non-linear factors
As the relevant market of the shipping market, demolition market factors interrelated
and influence each other, and the single factor change impact on the result is not the
same, reflects the large nonlinear relationship. But the traditional analyses methods
are often on a small amount of nonlinear factors are predictors of outcome of
deviation, and the multiple factors of the prediction model has great limitations.

（2）Prediction of recurrent
Dry bulk demolition market, usually monthly, annual changes in the indicators, then
to face demolition market changes, predicting monthly ( or year ) shipbreaking
volume data must have a flexible tool, can adapt to the scrapping quantity of constant
change, according to numerous influence factors and adaptive control, to make
optimal prediction, this decided for prediction of recurrent.

4.1.2 The Advantages of BP Neural Network to Predict

（1）not need the assumption of f( x1, X2, x3, ... , x ) data structure
BP neural network can solve some problems which the environmental information is
complex, background knowledge is not clear, the inference rules are not clear, this
neural network method allows a greater sample of defects and changes. It can
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simulate many variables and does not need to input variables do complex hypotheses,
need not know the function relationship between input and output variables, only
through the input and output data of the training to obtain the mapping relationship
between input and output, in order to make predictions.

（2）Accuracy of the Model and Prediction Accuracy
For dry bulk demolition market, due to the impact of many factors with very
complicated relationship, various factors influencing the correlation is difficult to use
an accurate mathematically analytic expressions, neural network prediction model
can accurately describe the mapping relationship between the factors and does not
need to determine the function of the form, therefore, the neural network prediction
method prediction is a simple and effective method.

4.1.3 The BP Neural Network Characteristics

BP neural network is an adaptive system that can adjust the parameters or generate
control effect, no matter the great changes from the outside

or system create

uncertainty, so that the system can still according to a given performance index run
in the best condition. Adaptive neural network can amend its characteristics to adapt
to the object and the dynamic characteristics of perturbation changes. Specifically, it
can be based on a training set of input and output data, to the identification of model
parameters, this process known as neural network's parameters and structure of
neural network training. With the prediction training constantly, through continuous
adjustment, the model becomes more and more superior, more and more close to the
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real value, in another word, the model in continuous improvement. This solves the
demolition market forecast for recurrent and neural networks inflexibility.

4.2 Overview on BP Neural Network

BP neural network is a multilayer feed-forward neural network; the network is
characterized by the data forward transfer, error response transfer. If the input layer
is not the desired output, then turning reverse transmission, according to the error
adjustment of the network weights and threshold, and the BP neural network
predictive output keeps close to the desired output. BP network structure as shown in
figure 9:
X1

Wij

Wjk

Y1

X2

Ym
Xn

Output
Implicit
Input

Layer

Layer

Layer

Figure 9 BP Neural Network Structure

In the figure 9，X1，X2，…，XN are the input of the BP neural network；Y1，…，
Ym are the output；Wij，Wjk are the network weight。When the input node is n, the
output node is m; this BP neural network is expressed from the n variable to the M
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variable mapping. After the first establishment of network, network training, through
training the network with associative memory and prediction ability. The training
process is as follows:
1. Network initialization. According to the input and output sequences of X, Y
determines the network node n, m and hidden layer nodes I, initialize the connection
weights of Wij, Wjk, hidden layer and output layer threshold a, b, given the learning
rate and neuronal activation function.
2. Hidden layer output calculation. According to X, Wij and a, calculate the
hidden layer output H.
(∑

)

3. Output layer calculation. According to the H, Wjk and b, calculate prediction
of the output O of BP neural network.
∑

4. Error calculation. According to the O and Y, calculate the error E.

5. Weight update. According to the e update Wij, Wjk.
(

) ( )∑

6. Threshold value update. According to the e update a, b.
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(

)∑

7. Judges whether or not the end of algorithm, if not, return to 2.

Artificial neural network structure, learning rules and the training algorithm is an
important part of a neural network model. This chapter focuses on the fundamental
principle of BP neural network and the calculation theory in detail, focusing on the
BP neural network basic concept and mathematical description method, the
following work has laid a solid theoretical foundation.

4.3 Analysis on the BP Neural Network of the forecasting

4.3.1 Determination of Objects

Container ship, dry bulk carrier, oil tanker is three main types of the world merchant
fleet. Dry bulk cargo ship with its tonnage size can be divided into Capesize,
Panamax, Handymax and Handysize. According to the tonnage of tanker size can be
divided into ULCC, VLCC, Suezmax, Aframax, Handymax, and Handysize. This
article takes all the dry bulk carriers scrapping volume as the object of study, this
selection reasons: (1) the other type of data collection difficulties, (2) this ship's data
integrity, (3) prediction method suitable universality.

4.3.2 Training Sample Determination
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This paper chooses factors affecting scrapping amount and shipbreaking quantity
data from 1989 to 2011, for a total of 161 numbers, to ensure that the BP network has
a better training, so as to draw close to real value prediction. Data collected mainly
from Clarkson SIN 2005, China Shipping Online network. Dry bulk Trade Volume,
dry bulk carrier fleet, new vessel order quantity, delivery of new vessels, BDI index
and the secondhand vessel price index for the input data, the scrapping volume as
output data. The training samples using1989-1993 as the input data corresponding to
output data 1990-1994,1990-1994 input data corresponding to the output data from
1991 to 1995, and so on, so that the network is fully trained. Then use the input data
from 2007 to 2010 to forecast the output data 2008-2011 as a test of network group,
and test error with the real data. Lastly, use the data of 2011 to predict the scrapping
volume of 2012.

In this paper all data preprocessing, data normalization to [0.1, 0.9], using the
formula:
(

)

(

)

Finally the output data reduction to real data, using the formula:
(

)(

)

The main reasons of unified treatment for the data:
(1) Make all the factors changes in [0.1, 0.9], so that each input component with
the equally important position in the beginning of network training.
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(2) Transformation can prevent the net input absolute value is too big, making
the neuron output saturation, and the weight can be adjusted into the error flat
surface.
(3) If the input data hasn't been unified, the large input data make the output data
have a large absolute error, and small input data make the output data have a small
absolute error. Network training is only for the output error to adjust weights, the
result that the output data's relative error is big, which takes share of the total error,
and using unified treatment for the data can solve this problem. According to the
values in Table 7 are processed to get consent data in Table 8.
Table 8 Reunification Data of the Factors and Demolitions
Year

Dry Cargo

World

Dry

Dry

Seaborne

Total

Bulk

Trade

Fleet

carrier

Bulk

Second-Ha

BDI

Demolition

Carrier

nd

Index

s (NO.)

Deliveries

Index

Price

Year

Order
book
1989

0.25171

0.10000

0.10000

0.11998

0.21594

0.18073

1990

0.26971

0.11372

0.11211

0.14559

0.15333

0.15475

0.14759

1989

1991

0.10000

0.13192

0.10337

0.10777

0.21826

0.18711

0.18385

1990

1992

0.29063

0.13996

0.12146

0.10000

0.18812

0.13553

0.14759

1991

1993

0.30318

0.14044

0.12052

0.12766

0.20435

0.16153

0.21105

1992

1994

0.32410

0.15108

0.14154

0.16318

0.22754

0.17434

0.23824

1993

1995

0.35666

0.17142

0.15299

0.19195

0.22986

0.23564

0.24731

1994

1996

0.38122

0.20854

0.16689

0.20928

0.16957

0.15004

0.15892

1995

1997

0.41742

0.23219

0.15325

0.21953

0.18348

0.15011

0.38102

1996

1998

0.41724

0.25844

0.14464

0.16045

0.10000

0.10000

0.44221

1997

1999

0.43051

0.25678

0.13894

0.16719

0.14174

0.12021

0.67564

1998
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2000

0.47744

0.26341

0.16408

0.17343

0.13942

0.13991

0.53286

1999

2001

0.48945

0.28232

0.16896

0.23618

0.11159

0.13716

0.34929

2000

2002

0.52474

0.31070

0.13896

0.18231

0.12551

0.13155

0.51926

2001

2003

0.55839

0.32891

0.15940

0.15908

0.21362

0.31976

0.40822

2002

2004

0.61041

0.34594

0.22044

0.22781

0.35043

0.56596

0.31303

2003

2005

0.64989

0.39394

0.25351

0.25974

0.33188

0.41790

0.10000

2004

2006

0.69645

0.44691

0.27101

0.28032

0.47333

0.40812

0.12040

2005

2007

0.74429

0.50154

0.34620

0.27229

0.90000

0.90000

0.17479

2006

2008

0.78031

0.55853

0.70413

0.26879

0.26928

0.81633

0.10907

2007

2009

0.73101

0.61907

0.90000

0.42777

0.32493

0.32106

0.30397

2008

2010

0.84143

0.71649

0.85217

0.74435

0.34812

0.33787

0.69377

2009

2011

0.90000

0.90000

0.84302

0.90000

0.26464

0.18043

0.37875

2010

0.90000

2011

4.4 Implementation of the Forecast Model

According to BP neural network theory, the MATLAB7.0 software with BP neural
network based on nonlinear fitting algorithm.

The MATLAB7.0 includes neural network toolbox, with artificial neural network
theory as a foundation, use the MATLAB language to construct a typical neural
network excitation function, enable the designer to the selected network output
calculation to incentive function call. In addition, according to various typical
network learning rules and the network training algorithm, MATLAB has warp
wrote various network design and training of the subroutine; web designers can call
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the subroutine in the toolbox according to one self’s need, so that they can get out
from the cumbersome programming, concentrate to think and solve problems, in
order to improve the efficiency and the quality of problem solving. BP neural
network is mainly used newff, sim and train as the neural network function.

1. newff function is the construction of BP neural network, function name:
bpnet=newff ( A, S, C, TrainFun, BLF, PF )
Where A is the R× 2 matrix, respectively is the maximum value and the minimum
value of the input matrix; S is a row vector, each layer neuron number; C is layer
neuron transfer function, including the hard limit transfer function hardlim, linear
transfer function purelim, tangent type S transfer function Tansig, logarithmic type S
transfer function logsig; TrainFun is the training function, including gradient descent
training

function

traingd,

dynamic

adaptive

gradient

function

traingda,

Levenberg_Marquardt training function trainlm; BLF is the learning function, with
momentum BP learning rule learngdm; PF is the performance analysis function,
including the variance analysis of performance function mse.

2. train as network training function, function format:
Bpnet=train (net, P, T)
BPnet is the trained neural network; net is the network waiting for training, P is the
input matrix, and T as output matrix.

3. sim is the predictors of function, function format:
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Y=sim (BPnet, X)
The BPnet is the trained function, input data X, Y projection data.

4.5 Prediction Model

4.5.1 Parameter Selection

（1） Weights and threshold selection
Neural network weights and threshold of initial value for network training meets the
convergence and the training time is important. Generally promising initial weighting
the output after the value is close to zero, this can guarantee that each neuron weights
can in the biggest change time of their incentive function adjusted, therefore the
weight and threshold of initial values in a random number between [-1,1], in the
model is expressed as:
inputWeights=bpnet.IW{1,1};
inputbias=bpnet.b{1};
layerWeights=bpnet.LW{2,1};
layerbias=bpnet.b{2};

（2） Learning rate μ, expected error determination
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Learning rate determines each cycle generated by the weight variation. The big
learning rate can lead to system instability, but small learning rate will lead to a long
learning time, and may cause the convergence speed very slow, but can guarantee the
network error value out of error surface trough and finally tends to be the minimum
error value. So in the general case, should choose a smaller learning rate to ensure
the stability of the system, generally in the range is selected in [0.01,0.7]. For each
specific network has a proper learning rate. But for more complex network, in
different parts of the error surface may require different learning rates. After many
experiments the learning rate selected 0.05 in this paper. Expected error is usually
selected neural network error bound value at between [0.0001-0.01], namely in the
iterative calculation error value. When the error is less than expected error is that
learning is complete, stop the calculation, and output the results. Based on the
experiment, finally the expected error selected for0.001.
Main code of the MATLAB:
net_1.trainParam.show=100;
net_1.trainParam.lr=0.05:
net_1.trainParam.mc=0.9;
net_1.trainParam.epochs=10000;
net_1.trainParam.goal=0.001;

（3） Incentive function determination
In the network structure the weight and threshold value under the same condition the
relationship between incentive function and error as shown in table 9. Therefore,
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according to the comprehensive data content this paper selected using a hidden layer
Tansig, the output layer purelin excitation function.
Table 9 the Relationship of Excitation Function, Error, and Mean Square Error
Implicit

Output

Layer

Layer

Function

Function

Error

Mse

logsig

tansig

40.63%

0.9025

logsig

purelin

0.08%

0.0001

logsig

logsig

352.65%

181.2511

tansig

tansig

31.9%

1.1733

tansig

logsig

340.9%

162.9698

tansig

purelin

1.7%

0.0107

purelin

logsig

343.36%

143.7633

purelin

tansig

120.08%

113.0281

purelin

purelin

196.49%

99.0121

Source: http://www.ilovematlab.cn/forum.php

（4） Hidden layer neuron number
Hidden layer neuron number of the selection is a very complex issue, it has a directly
relationship with the problem requirements, and the number of units of input and
output, the previous solutions are under the range of experience formula from the
experimenter, by repeated experiments and error comparison, and there is no an ideal
formula to say and no specific theoretical guidance. Hidden layer neuron number
although can improve mapping precision, it also leads a long learning time, and with
too much the number of hidden layer nodes also reduce the network generalization
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ability and training is easy to fall into local minima, not the optimal solution.
Therefore, with the many hidden layer nodes, the error is not certain minimum, while
the hidden layer nodes too few, fault tolerance is weak, and the capacity of
identification without learning sample is low, so it must be comprehensive actual
determine hidden neuron number. According to the best hidden node reference
formula is as follows:
1. L<n-1
2. L<√(

)

3. L=log2n
In the formula, n is the input node, m is the output node, L is hidden layer nodes, a is
0-10 constant, combined with the actual situation of selecting the number of hidden
layer nodes 5 in the paper.

4.5.2 Model Editor

According to the selected data adjustment structure determine the model input,
output matrix as P, T; P1 of input data predict the output

T1. As shown in Figure

10, yellow data for P, blue data for T, green data P1, and red data forT1. About the
training data, using the MATLAB 'for' statement cycle, just like using the input data
from 1989 to 1993 to predict the output data of 1990-1994, and then using the input
of 1990-1994 to predict the output of 1991-1995 and so on, can achieve the training
objective. Detection of input for the 2008-2011input data matrix p, output data of
2009-2011 as the output data matrix test. The main code of the model is shown in the
Appendix Ⅱ.
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Figure 10 Data P, T, P1, T1

4.6 Predicted Result

Running the BP neural network code in MATLAB7.0 and get the results shown as
following:
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Figure 11 MSE training steps change curve

Testing data obtained r= (279,145,358) respectively2009, 2010, 2011 scrapping
volume forecast results (Figure 12), of three years on the true value of scrapping
quantity are 276, 137, 367. Errors are 1.07%, 5.52%, -2.51%, it shows that the error
in the smaller range between the results and the real value, but also achieve the
desired network error of 0.001.
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Figure 12 2009-2011 Predicted and Expected

Using the trained BP neural network, input the data obtained in 2011, getting the dry
bulk scrapping volume forecast results of T1=409, in another word, the scrapping
amount is 409 ships in 2012. Select error in the range of [-3%,3%], this paper
forecasts the global dry bulk carrier scrapping quantity is between 397～411 in 2012.

4.7 Summary

This chapter analyses artificial neural network in particular the fundamental principle
of BP neural network. The BP neural network has strong nonlinear processing ability,
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self-organizing, adaptive and self-learning ability which meet the characteristics of
predictive features of dry bulk carrier demolition market, can be used as a modeling
process. At the same time, described BP neural network for scrapping volume
forecasting modeling process in detail. After repeated test determines the BP neural
network in the prediction of the network structure, learning parameters, excitation
function, use a variety of BP algorithm with the nested model of training on the
neural network. On this basis, established a dry bulk scrapping quantity prediction
model of BP network, using the software of MATLAB neural network function
toolbox compiled simulation program, finally through testing the samples for the
prediction model, obtained an ideal result.
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Chapter 5 Conclusions

In the shipping economy, major shipping companies hope to select the appropriate
time to manage the ships and fleet, to expand or reduce the dimensions of fleet, and
then reduce the risk seeking to maximize revenue. They are eager to be able to
accurately grasp the ship market timing, and demolition market as the important
related market of the shipping market, to forecast the future demolition market can
provide market judgment basis for shipping enterprises. Therefore, this article mainly
aims at doing some research on the future demolition market forecast, exploring
suitable prediction method for this complex nonlinear relation problem of scrapping
quantity.

Based on the conventional prediction method, the study uses the BP

neural network emerging technology for modeling and simulation.

5.1 Research Result

(1) After the depth qualitative analyses on the dry bulk demolition market features,
this paper found the ship weight changes of the basic characteristics, namely
reproducible, nonlinear.

(2) Analysis of the development of artificial neural network and the basic principle
and theory of BP neural network. Research points out, BP neural network has strong
nonlinear processing ability, self-organization and self-learning ability, can be used
as the modeling process, thus it is suitable for dry bulk demolition market scrapping
volume prediction.
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(3) Quantitative analysis of the influence factors of dry bulk scrapping volume,
determined the dry bulk trade volume, dry bulk carrier fleet, new vessel order
quantity, delivery of new vessels, BDI index and secondhand vessel price index as
the 6 Influence factors.

(4) A detailed explanation of BP neural network for dry bulk demolition market
forecast model. On the basis of the in-depth study, after repeated validation
determines the BP neural network in the prediction of the network structure, learning
parameters, excitation function. At the same time, use a variety of BP algorithm, the
use of ' for ' statement on neural network training. On this basis, establish the dry
bulk scrapping quantity prediction model of BP network, using the software of
MATLAB neural network function toolbox compiled simulation program, finally
through the sample on the prediction model, obtained a ideal result.

5.2 Deficiencies and limitations

(1) BP neural network model in the training needs many sample data; large capacity
sample can improve the precision of prediction. But dry bulk demolition market's the
data acquisition is difficult, of which the influence factors such as secondhand vessel
price index is also very difficult to collect the data, in order to make the prediction
precision, sample size should be larger.

(2) The input and output node number adaptive regulation need further expansion for
the forecasting mode, research on how to effectively determine the input and output
node is helpful for improving the prediction accuracy.
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(3) The forecast model is based on the statistics, should be a set of statistical testing
method and has significant statistical significance, but BP neural network prediction
cannot give the predictive value of the interval, unable to test reliability of estimate.
This is the future direction for further research.

(4) based on the limitations of the model, this paper can predict the future one year
on scrapping volume data, the results are satisfactory, but not for the next few years
scrapping quantity analysis.

5.3 Outlook and Suggestion

In this paper, the model for dry bulk carrier scrapping volume forecast, using the BP
neural network should have an extensive use of space for the refinement of the
demolition market forecast, such as on one kind of dry bulk carrier for scrapping
volume forecast, oil tankers and container ship scrapping volume forecast. Especially
in one kind of ship scrapping volume forecast, its influencing factor further
refinement can be predicted ideal structure. In tanker or container ship scrapping
volume forecast, after reset the influence factors it can also apply this BP neural
network prediction model. Therefore, this paper studies on the demolition market
analysis and forecast on the development has a certain practical value.

In the long term, shipbuilding enterprises to develop scrapping business, to expand
the enterprise survival space, can also

further accelerate the world old ship

dismantling speed, elimination of excess capacity at the same time; it is an active
sense on the shipping market and shipbuilding market recovery. According to the
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above predicted results show, in 2012, world dry bulk carrier scrapping volume is
about 397-411 ships, it is an increasing trend, but the shipping industry is a cyclical
industry, demolition market cannot remain prosperous forever. If there are too many
firms involved in the demolition, it will bring a lot of problems like superfluous in
disassembly capability, excessive competition, and disorderly competition. So it is
necessary for the government to make a reasonable planning and management on the
demolition industry, for example, perfects the relevant laws and regulations, establish
a sound regulatory and tracking system, and Strengthen policy support.
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Appendix ⅠDry Bulk Carrier fleet

Total ships (NO.)

Total Capacity(million DWT)
Total

Total

Bulk

Bulk

carrier

Time

carrier

Panamax

Capesize

Handymax

Handysize

Fleet

Panamax

Capesize

Handymax

Handysize

Jan-11

8,135

1,817

1,163

2,166

2,989

536.05

136.66

209.14

109.08

81.16

Feb-11

8,253

1,831

1,197

2,209

3,016

546.84

137.93

215.33

111.51

82.07

Mar-11

8,276

1,845

1,200

2,219

3,012

549.44

139.07

216.19

112.09

82.09

Apr-11

8,320

1,865

1,210

2,244

3,001

554.77

140.73

218.58

113.58

81.88

May-11

8,357

1,879

1,226

2,257

2,995

559.87

142.05

221.62

114.41

81.79

Jun-11

8,422

1,897

1,239

2,286

3,000

566.35

143.69

224.51

116.1

82.05

Jul-11

8,481

1,913

1,248

2,317

3,003

571.68

145.13

226.39

117.85

82.31

Aug-11

8,562

1,928

1,267

2,351

3,016

578.79

146.51

229.66

119.79

82.84

Sep-11

8,619

1,942

1,280

2,373

3,024

583.99

147.74

232.02

121.04

83.2

Oct-11

8,706

1,973

1,306

2,406

3,021

593.76

150.28

237.22

122.91

83.35

Nov-11

8,774

2,000

1,321

2,420

3,033

600.37

152.55

240.18

123.77

83.87

Dec-11

8,858

2,020

1,342

2,450

3,046

608.34

154.2

244.31

125.46

84.36

Jan-12

8,908

2,033

1,359

2,475

3,041

613.96

155.32

247.47

126.83

84.34

Feb-12

9,029

2,062

1,387

2,511

3,069

624.53

157.8

252.42

128.98

85.33

Mar-12

9,067

2,084

1,399

2,522

3,062

629.24

159.64

254.75

129.66

85.19

Source: Clarkson SIN 2005 Time series
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Appendix Ⅱ Main Code of the BP Neural Network Program
Load P T
% Unification
m=max(max(P));
n=min(min(P));
m1 = max(max(T));
n1 = min(min(T));
P=0.1+((P'-n)*0.8/(m-n));
T=0.1+((T’-n1)*0.8/(m1-n1));
bpnet=newff(minmax(P),[5 1],{'tansig', 'purelin'}, 'traingdx', 'learngdm');
inputWeights=bpnet.IW{1,1};
inputbias=bpnet.b{1};
layerWeights=bpnet.LW{2,1};
layerbias=bpnet.b{2};
for i=1:18
net_1.trainParam.show = 100;
net_1.trainParam.lr = 0.1;
net_1.trainParam.mc = 0.9;
net_1.trainParam.epochs = 10000;
net_1.trainParam.goal = 0.001;
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bpnet=train(bpnet,P(:,i:i+4),T(:,i:i+4));
end
%Neural Network Test
p=0.1+((p'-n)*0.8/(m-n));
r=sim(bpnet,p);
r=n1+((r-0.1)*(m1-n1)/0.8)
E = test-r;
E1 = E/test;
display(r);
T1=sim(bpnet,P1);
Display(T1);
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